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(57) Abstract 

The present invention relates to a multi-stage paper pulp bleaching process in which at least one of the bleaching stages is carried 
out in a reactor with chlorine dioxide at a pulp concentration of 8-40 %. The pulp is bleached with chlorine dioxide in a pressurized vessel 
at an overpressure of 0.1-10 bars and at a temperature of between 90-110 °C and for a reaction time of 1-90 minutes. The pressure of 
the pulp is lowered in a downstream tower in a manner such as to also lower the temperature of the pulp and enable r esidues of chlorin e 
dioxide to be extracted in gas phase. ~ ~~ 
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PRESSURIZED CHLORINE DIOXIDE BLEACHING WITH RECOVERY OF CHLORINE DIOXIDE 



The present invention relates to a method of bleaching paper pulp 
with chlorine dioxide in a plurality of stages of which at least 
one stage is a chlorine dioxide stage. 

Modern paper pulp bleaching methods are based on the use of 
chlorine dioxide (D) as the main bleaching chemical. The bleach- 



in^^Tn^fiods^ often comprise several stages, and the chlorine 
dioxide bleaching effect is enhanced by also including an oxygen 
gas stage (O) and/or a hydrogen peroxide stage (P) in the 
bleaching sequence, such as sequences of the type OP(EPO)DD, 
where (E) stands for extraction. The pulp is bleached to a high 
degree of purity by these bleaching methods in a manner which is 
gentle on the pulp. The load on the environment is also low, 
since the concentrations of, e.g., AOX, chlorinated phenols, 
chlorinated dioxins, etc., have been limited by said methods. 

Because it has been possible to lower the kappa number as a 
result of improved pulp digestion and oxygen-gas delignif ication 
technology, the need for bleaching chemicals has diminished. In 
spite of this, the majority of bleaching sequences still require 
from four to five bleaching stages, due to the fact that the 
terminating bleaching process is carried out under conditions 
that cause the reaction mechanisms to take place slowly and 
ineffectively. In traditional bleaching departments, the pulp is 
bleached in from five to six bleaching stages in accordance with 
the aforesaid type of sequence, despite the bleaching requirement 
being from two to four times greater than in the most modern of 
present-day pulp mills. 




Known chlorine dioxide bleaching processes are comprised of 
sequences in which the chlorx p.e dioxide stages_ are carried out at 
pulp concentrations of about 10-15%. When bleaching is carried 
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out in a pre-bleaching stage, the temperature is between 20-60° C 
at pH 2-3 over a reaction time of 0.5-1 ho ur. When bleaching is 
carried^ out in a final bleaching stage, the temperature is 
higher, about 5 0-80° C, at pH_J^5, although the reaction time is 
longer, from 2-4 hours. 

Bleaching Mjn^> ^tfimp p.raturesJ.n orde r to sh ortenjthe, reaction 
time^T nn^^be read ily effe cted , however, on a full scale. It is 
necessary to carry out the bleaching process in a pressuri zed 
reactor instead of in a conventional bleaching tower. When the 
pressure is dropped, chlqrujie^dioxide gas residues that are 
harmful to the health a re given off. Pulp that contains residual 
chlorine/residual chlorides cannot be readily passed to a 
subsequent wash without being cooled, since the wash environment 
would otherwise become much too corrosive. 

The object of the present invention is to solve the aforesaid 
problems so that the desired bleaching result can be achieved at 
lower costs. 

The characteristic features of the invention will be apparent 
from the following Claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates preferably to the bleaching of 
paper pulp with chlorine dioxide. The pulp is bleached in several 
stages, of which at le ast one sta ge is a ^9 rinp dioxide stage. 
The pulp shall have a concentration of 8-40%, preferably^ 10- 15% - 
The chlorine dioxide bleaching process is carried out in a 
pressurized reactor at an overpressure of 0.1-10 bars at a 
temperature of 90-110°C and with a reaction time ofl -90 minutes , 
preferably 1 5-30 minute s. Subsequent to treatment with chlorine 
dioxide, the pulp is transferred to a downstream tower in which 
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the pressure is lowered, wherein the temperature of the pulp also 
falls and res idues of gaseous chlorine dioxide are released, 
these resid ues later being removed with cold water. The water 
containing chlorine dioxide is recycled to the reactor, where it 
is charged to the chlorine dioxide stage together with dilution 
water and additional chlorine dioxide. 

The pulp from which gaseous chlorine dioxide has been removed is 
cooled further by deliveri^i^^SQ^r^Qntaining water to the bottom 
of the^bwnstrea m tower on the s^ ^gfijs i d^ The pulp 

is cooled to a temperature that shall not exceed 80°C, whereafter 
the pulp is pu mped to a downstream washing stag e. The addition of 
the S0 2 -contain^ n g wat^r enables further residu al chlorine in the 
pulp to be eliminated. 



The invention will be described hereinafter with reference to an 
exemplifying embodiment thereof. 

The pulp to be bleached is paper pulp, for instance sulphite pulp 
or sulphate pulp. 

Example 

Sulphate pulp/sulphite pulp having a pulp concentration of 
between 10-15% was treated with chlorine dioxide in a pressurized 
reactor. The pulp was treated for 15-30 min. at a temperature of 
about 90~110°C. After treatment with chlorine dioxide, the pulp 
was transported to a downstream tower in which the temperature 
was lowered and chlorine dioxide residues were extracted in gas 
phase, whereafter the pulp was cooled to 80°C by adding S0 2 - 
containing water to eliminate residual chlorine in the pulp. 

J 

Bleaching can be effected more quickly and more effectively, by 
bleaching with chlorine dioxide at a higher temperature. The 
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shorter reaction time in the pressurized vessel enabled the 
bleaching equipment to be reduced , thereby enabling the costs 
entailed by ground area and building volume to be also reduced. 
This represents a considerable reduction in the cost of bleaching 
paper pulp. 

Other advantages afforded by the inventive method include the 
recirculation of chlorine dioxide, which enables the burden of 
chlorine-containing compounds on the environment to be minimized 
or completely eliminated. 
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CLAIMS 

1. A method of bleaching paper pulp in a plurality of stages of 
which at least one of the bleaching stages is carried out in a 
pressurized vessel with chlorine dioxide at a temperature of 
between 90-110°C and at an overpressure of 0.1-10 bars during a 
reaction time of 1-90 minutes and ait a pulp concentration of 8- 
40%, preferably 10-15%, characterized by lowering the pressure of 
the pulp in a downstream tower in a manner such as to also lower 
the temperature of the pulp and enable chlorine dioxide residues 
to be extracted in a gas phase, extracting chlorine dioxide from 
the gas phase with the aid of cold water, and recycling the 
chlorine -dioxide containing water from the extraction of chlorine 
dioxide to the reactor together with dilution water, which is 
charged to the chlorine dioxide stage. 

2. A method according to Claim 1, characterized in that the 
reaction time of the chlorine dioxide bleaching process is 15-30 
minutes . 

3. A method according to Claim 1 or 2 , characterized by further 
cooling the pulp with S0 2 - containing water charged to the bottom 
of the downstream tower, and eliminating residual chlorine 
present in the pulp. 

4. A method according to any one of Claims 1-3, characterized 
by colloing the S0 2 -containing water before charging the water to 
the pulp. 

5. A method according to any one of Claims 1-4, characterized 
in that the pulp that is pumped to the following washing stage 
has a temperature of < 80°C. 
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